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"^0 present invention relatflc t« 
lactide or a mivti .r^ ^* a Preparation process of th^ / *• ° 

a nine air or other gases. The high 
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polymer network thus obtained can be » " J^^^^^f ^^^^^^^^^ JSrS fed in hydrolyzability and additionally has suft- 
The degradable high polymer °" 'i^^S J^^^^ of oils and body fluids, light screen, 

able flexibimy Consequently, the network .s in the natural environment 

heat-lnsulating — 

rwrd:::rcSSj:Lofthei.ing— 

The lactic acid-base polymer of ^"^^ P^^^^cThC^^^^^^^ hydro,Jbutyric acid, hydroxyvaleric acid. 

ssx^oir^^^^^^^^^^ 

-^rr=Slreofpo.lact.c^ 

acid unit or D-lactic acid unit and from 0 o a S unt The copo^mer of tectic acid and hydrox- 

rarCfa^rpra?:^^^^^^^^ 

desired polymer structure from L-lact|c ^^^'^-^l^^^'^'^^ is a cyclic dimer of lactic acid, 

polycondensation. The poVmer can be P'^^^'f"^^ ^'^Z^TI^ carm^^ 

TO acid -ba» pa/m,, which » P'l'^W S, «a rt aSSm 0 lo 15 % b, mcle ol Ih. antipode mt 
„„„ B5 » 100 % W -9h. 01 a Lactic «.d Uh» » ^^'^'"J, ^j,^ » c„„pi.d o. (™m B5 » .c» to> 

o(eadil.cfcacid,oracopo»m.,ollacKacdarthy*^^^ 

O«oo,e5%h,n,«0,h»,ec.L.«id=.ccp<*h»H..d»»,«.0..«*b,»-,o,^<-D*c«d,^ 
S3*«,''n,*^»'o-°SSi . copo^meHzad «h ahco„5 % hy » ^ o, and 
SZS^ZT^T,^.^S^ is copCma-zad a»«o„5 % h* « ^. <- 0.-^d. and 

about 15 % by mole or less of glycolide. 
. Thusthelacticacid-basepoVmerhavingvarioustypesofmolecularstructurewhichcanbeusedforthelnve 

r^ra^rrthTotraS^^^^^^^^^ 
^nicrrrprefS^^^^^^^^ 

erization of lactide or copolymerization of lactide and f^coM^ .omoounds capable of exhibiting catalytic efiect on 
The polymerizatton catafysts which can l.e "^^'^^f™^^^^^^^ zinc chloride, titanium 

.he polymerization antimony trifluoride, lead oxide and 

tetrachloride, iron chloride, ^oron <nfluor.de ether M^^^^^ ^^^^ Stannous octoate .s 

for the wei^t of lactide or the total weight of lactide and glycolide. 
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of a Chain extender and pISr c^^ be ot^^^J^^^^ acKJ. Polymerization rate increases in the presence 

controlled by var^ting the aSntTthe ctaTelnd^r Ho T '^"'"^^ '^''^'^ °' f^"^"^" ^ "e 

decrease molecular weight of poTymt fon^e^^^^^^^ ^ "^""^ °' '""^ t° 

or less for lactide or for L tot^l weigit oS^^^^^^^^^^ °' P^^'^-^-V * weigh. 

inthecaseof molten po^meriza'rj^lZ^^^^ 
90 'C ) Of the monomerjSe or gV^liS h me c^^^^^^^^ 

rofom,. polymerizatfon can be earned out at Ceratu e beSw ^^^^^ m ^"^^"'^ '"'^ ^ '"^"^ 

polymerization temperature above 250-C is unfaSi h™ h ^ °' '^'•"'^ Sly"^*^^ «=3se. 

The polylactic acid-base resin i^SlnZLiL^^^^^^^^ °' 1°""' 

above lactic acid-base polymer and from 0 % bl Z„i^,t ^ T'^^ ''^"^ ^ '° ^^'S^t of the 

20 % by weight gives Averse effect r.ha m^ft-eil^^^^^^ °' P'^'«««^ ^'^^^eding 

in the foam^g and opening steps. Thrme^h^iLSSi^^^^^^^^ *'"P^'« P-^^essing abihty 

decreased. "^""^ PO^mer network thus obtained is also unfavorably 

phthlSe'S^IS^XSe"^^^^^^^^^^^^ <^'-2-%.hexyl phthala.e. dibenzyl 

acid derivatives; di-n-£utyl ma^e ^7o 2 '^^^^ ^-^V' adipate and other adip^ 
monobutyl itaconate and other itaconic al dSS;^^^^^^ 

icinoleate and other ricinoleic acid derivatives t^Sesvl S^^t T ? ! f ' ^""^ ''^^atlves; glycerol monor- 

esters; lact. acid, straight chain iactic acid o«gol?S^^^^^^ P'^^P^^* 
usedsinglyorasamixture.lntheseplasticizers lacticS sS^^^^^^^ 
and lactide are preferably used in view of ptSSna Sp^^ 

prepared w«heasebyhotWatingLLet;;ro^,^^^^^^^^ 

has a polymerization degree in the range of from 1 to 30 ThTS.^^ J , J obtained usually 

lactide at 50 to 280 -C in the presence of wJrand g^oL a-^T^^^^^ 'T'^ 7 '^""^ '^"'''^ °' 

e.. cyclic dimer of lactic acid which is used as a rr^n^or 1 .f oligomer also Includes lactide, i. 

The lactic acid-base poVme^i SerolXZ S °' ^"'^ ^''"""^'^ P°^'^^^- 

sition becomes flexible. When th^ ^un "IXcizIr iL ' "T'^k^ ^ 

However, the amount exceeding 20 % by weight Sr^^^^ 
the r.. composition and unfavorably de^^ 

chirShS^^^^^^^^^^^^^^ 

and mixing a prescribed amount of the pLS; ^ ^ 

follolTg m'^L":'""'^ '"'^'"^'"^ ^^"^^ ^ P-^-ci p^sticizer is mbced. for example, by the 

lnrrS2Sr °' '"'"^^ " «>Po^-erizatton of lactide and g.colWe Is stopped before completion to leave 

.he residual monomer concent.ation is reachira p^'^^^^^^^ level tS ' TT'T', ''"""^ 

lactfc acid-base polymer can be determined by gas Em tog ap^^^^^^^^^ 'J^'^ ^««"'«"9 

In the method (b), after finishina Dolvm6rl7«Ln rlcT , ^ °' '^'ermogravimetric analysis, 

as chloroform, methylene chloSrure a^ P°^7 f -^'ed in a soVent such 

successive^ a prescribed amount of lactic add^Z ^ir^^f at temperature of from 100 to 280 »C and 
advantage of readi^ controlling the arntnt of Lt J^^^^ f ''''' ^n 

The polylacticacid-base resin comprt on SS,e^^^ acd oligomer in the resin composition. 

Of 180 to 280 °C into films sheLTS ThpJf ^^t^w^^^ 

and crushed wrth a hamler rJ I 'l;^^^^^^^^^ "C wfth dry ice-m'ethanol 

into pellets. emaweiy. tne resin composition can also be melt-extruded into a strand and cut 

The high polymer networK of the .vention is desirab, prepared by mUing the foam.g agent w«h the above- 
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obtained potylactte acW-base resin composition, melt-kneading the resulting mixture w- h a single- or tw.n screw 
deLring through a ring or flat die in the form of morten foam and openmg me extrudate. 
Examples of a practical method of preparatton will hereinafter be illustrated ,n detail, 
txampieb o h above-obtained polylactic acid-base resin composition. 

l«,o2^ i^SrlC chlond.. elh,l chlcid., cWo,o.o,m. me^ene chlo.id. and ™.m,le™ b™„* »^ 
JSroun1?lr!1!i ^seLs a, rco, .Jnpe.a.w. a.* aa r(.»9a.. ca«o„ =.««* .»>»»0». mathan.. alhana. 

'"zrrizCai^rarcs"^^^.^^^ 
•'rrdi:"rx^S2;s:z»a,.^a„a«a,oa.^a,^^^ 

"ThT:«".'<;°m'^ a=»*a.a <«..»o.,«, and ,na .oaring ag.n, ia "'^'^i'^,-' 

*^s:rdr,::srarrr:;'ssr™-ed..a»^«».^ 

"""ih. mlxlur. o( ma poh«lic Kid-baa. reain cor,poa«i»l and teaming asart la dall«a™d Iron, Ite axlmda, dl. in 
maSSraf,l%^a™,,.n^o„^^ 

. ::HSiS3z^»=='^^^^^^^ 

'""rt: polylactic acid-base resin composition of the invention can ^or^f^^^^ reinforcements in 
addition to xL foaming agents so long as these additives do not impair the object o the invention. 
The high polymer network thus obtained can be further stretched and heat-treated. 
55 The present invention will hereinafter be illustrated further in detail by way of examples. 
Following evaluation methods were used in the examples. 
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©Amount of residual monomer 
©Inherent viscosity 

was mSL'^^^^^^ (concentration ; 0.5 g/ d€), viscosrty of the resuming solution 

^uati^ ^^^^U»^b^'°h^^>''^<=ometer,andinherentviscos^ 

Ti = log(T,/royc 

wherein 

To : Measuring time of the solvent (sec) 
Ti : Measuring time of the solution (sec) 
C : Concentration of the sample solutton (g/d€) 

Ostate of opening 

Good : Foam structure was opened into a fibrous fine network structure 

^"^^ ' "^'^ °! ""''^^"^'^ ^^'^'^^^ ^^^'"9 ^ ^ "^^^^ w^^e found in an area of 100 cm^ or 

five or or more of unopened portions having a size of 30 mm or more were found in an ar^ of 1 r^ 

(3) Basis weight 
©Stiffness 

Stiffness (kgf . m/g) = 100 x R x 1/W x 1/M 

wherein 

R : Load(kgf) at 1 00 % etongation 
W : Width of specimen (cm) 
M : Basis weight (g/m2) 

©Polymerization degree of oligomer 

An oligomer was dissolved in tetrahydrofuran or chlorofomi. distribution of the polymerization degree was meas 
ured by gel permeation chromatography (GPC) to calculate polymerization degree of the oligomer 

Preparation Example 

To a reaction vessel. 1 .8 kg of L-lactide and 1 .0 kg of an aqueous lactic acid solution having a concentratfon of 87 
% by we.gh, were charged and heated for 2 hours at 1 0O'C. The reactbn mixture vvas cooShe rS^^^^ 

ohgomer. An average polymenzation degree was 2.8. The product was hereinafter referred to as LA^Cmer 
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Examples 1-15. and Comparative Examples 1 - 4 

^^=.^Wot«H I lactide merelnatter referred to as L-LTD). D-lactide (hereinafter referred to as D-LTD), DL-lactide (here- 
inafter ^^^^^^^^^^^ gVolkie (hereinafter referred to as GLD) were IndMdually rec^stal.ized 4 times 

iap^^^^^^ referred to as CL) was dried over calcium hydride and d.til^d 

To a alass react on vessel having a silane-treated internal surface, the above-purified L-LTD. D-LTD. DL-LTD, GLD. 

CL a^a S^^^^^^^^^^ octoate were respective V charged In an amount Illustrated In Table 1 . Then the resuming 

mivti irfi was dried for 24 hours by evacuating the reaction vessel. 

Z r^Z Z^^^s heated to the pLcribed temperature illustrated in Table ar,d polymenzation was ca^^ 

out flrfheT^ribedtirrie. Afterfinishlngthe reaction, the reaction m 

acid-base Dolvmers thus-obtained were referred to as R1 ~ P6. . ^ . -r ui h 

The inherent viscosity and residual monomer content were measured and resutts are illustrated .n Table 1. 





P1 


P2 


P3 


P4 


P5 


P6 


L-LTD (wt. parts) 


ICQ 


70 


95 


75 


50 


80 


D-LTD (wt. parts) 




30 




20 


50 




DL-LTD(wt. parts) 






5 








GLD (wt. parts) 








5 






CL (wt. parts) 












20 


Catalyst (wt. %) 


0.015 


0.015 


0.015 


0.015 


0.015 


0.015 


Polymerization time (hr) 


110 


120 


110 


120 


125 


120 


Polymerization temperature (*C) 


160 


120 


40 


120 


100 


140 


Inherent viscosity 


4.2 


6.1 


3.8 


5.1 


5.4 


4.3 


Residual monomer (wt. %) 


1.3 


0.9 


13.1 


1.1 


1,5 


1.9 



Next L-LTD or LA-oligomer obtained in Preparation Example was added to these lactic acid4.ase Polymers |n a 
propS illustrated in Table 2. mixed wtth a plastomill at temperature illustrated in Table 2 to obtain potylact.c aod- 

ThTe SCosSns were pressed under the pressure o, 100 Kg/cm^ at the temperature illustrated in Table 
2 to obtain a sheet having a thickness of 1 mm. 
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hammer mill, and followed by adding a foaming agent azodicarboxylic acid amide in a proportion illustrated in Table 3 
and mixing with a ribbon blender at room temperature. 

The mixture thus obtained was melt-kneaded with a single screw extruder having a diameter of 19 mm at the 
extrusion temperature illustrated in Table 3 and delivered through a T-die slit having a width of 150 mm at the temper- 

s ature Illustrated in Table 3 at the output rate of 30 g/min In the form of molten foam or solid extrudate. The molten foam 
was stretched Immediately after delivery from the T-die with simultaneous cooling by blowing the air at the room tem- 
perature in a air-flow rate illustrated in Table 3. At the same time, the foam was opened and wound up at a stretching 
rate of 1 0 m/min to obtain a high polymer network. 

State of opening, basis weight and stiffness as a measure of flexibility were evaluated. 

10 The results are Illustrated in Table 3. 
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Table 3 





Resin 
Composi- 
tion 


Foaming 
agent 


I vrc. lS } 


Extrusion 
tempera- 
ture 
l°C ) 


Air-flow 
rate 

(m* /min) 


Example 1 


P 1 


A 


n O 
u • ^ 


230 


0.1 


Example 2 


P 2 




I.O 


150 


0.1 


Example 3 


P 1 


D 
O 


C A 

5.0 


180 


0,1 


Example 4 


P ^ 




1.0 


130 


0.1 


Example 5 


P 6 


n 


i A 
1*0 


130 


0.1 1 


Example 6 


C 1 


A 

A 


1 . 0 


210 


0.1 1 


Example 7 


C 2 


O 


1« 0 


150 


0.1 


Example 8 


C 2 


o 


1« 0 


150 


0.1 1 


Example 9 


C 9 


D 
D 


1.0 


150 


0.1 1 


Example 1 Q 


C 1 


D 
O 




150 


0.1 1 


Example 1 1 


C 4 


B 


1.0 


150 


0.1 1 


Example 1 2 


C 5 


B 


5.0 


150 


0.1 1 


Example 1 3 


C 5 




i A 

1.0 


130 


0.1 1 


Example 1 4 


C 7 


c 


1.0 


130 


0.1 1 


Comparative 
Example 1 


P 1 


A 


0 


230 


0.1 1 


Comparative 
Example 2 


P 1 


A 


1.0 


230 


0 1 


Comparative 
Example 3 


C 2 


B 


0.1 


150 


0.1 


Comparative 
Example 4 


C 2 


B 


15 


150 


0.1 
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Table 3 (continued) 





Basis 
weight 

(g/m' ) 


State of 
opening 


Stiffness 
(kgf • m/g) 


Remark 


Example 1 


21.2 


good 


268 




Example 2 


20,1 


good 


211 




Example 3 


18.7 


good 


193 




Example 4 


21,4 


good 


130 




Example 5 


22.1 


good 


127 




Example 6 


23.2 


good 


234 




Excunple 7 


21.3 


good 


129 




Example 8 


23.2 


good 


154 




Example 9- 


18.1 


good 


131 




Example 1 0 


21.1 


good 


143 




Example 1 1 


20,2 


good 


158 




Example 1 2 


20.1 


good 


131 




Example 1 3 


22.7 


good 


84 




Example 1 4 


23.1 


good 


64 




Comparative 
Example 1 


30.1 




631 


film 


Comparative 
Example 2 


30.1 


poor 




irregular 
opening 


Comparative 
Example 3 




poor 




irregular 
opening 


Comparative 
Example 4 








poor output 



As a result of evaluation in practical use, the high polymer network obtained could be favorably used for wiping 
off edible oils. Cotton and feathers can also be wrapped or collected without impairing breathing property. The network 
could be favorably used as a trash bag having good hydro-extraction for wet refuse of household kitchen. 
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nJ" "^'"^ packaging underiays of meat and raw fish, fluids such as blood could be absorbed The 

Netz U, Trade Mark of Mrtsu. Toatsu Chemicals Inc.) were respectively immersed in distilled water at 37 "C After 30 
days, weight loss was 9 %. 1 7 %. 27 %. and 0%. respectively. 

Claims 

1. A process for preparing a degradable high polymer network comprising adding from 0.2 to 10 parts by weight of 

bv wZ? Tl >° r ''T °' ' ^"'^■^^^ composrtfon comprising from 80 to ?00% 

by weight of polylactic acid or a lactic acid-hydroxycarboxylte acid copolymer and from 0 to 20% by weight of 

by stretching the delivered, molten foam with simultaneous cooling. 

2. The process of claim 1 wherein the polylactic acid essentelly consists of an Uactic acid unit or a D-lactic acid unit. 

3. Tfie process according to claim 1 wherein the polylactfc acid comprises from 85 to less than 100% by mole of an 
L-lactic acid unit and less than 1 5% by mole of a D-lactic acid unit. y moie oi an 

4. -nie process according to claim 1 wherein the polylactic acid comprises from 85 to less than 100% by mole of a 
D-lactic ackJ unit and less than 15% by mole of an L-lactic acid unit. 

^' fhTX''!?'^'"^ *° f ] *° '^'^''^ acid^iydroxycarboxylk; acid copolymer comprises from 85 to 

less than 100% by mole of an L-lactic acid unit and less than 15% by mole of a gfycolfc ackJ unit 

^' Is! fhTi mlT'"'"^ '° ?T, ' acid-hydroxycarboxylic acid copolymer comprises from 85 to 

less than 100% by mole of a D-lactic acid unit and less than 15% by mole of a glycolic acid unit 

^" te^ctlSr^ ^'^ordit^g to any one of claims 1 to 6 wherein the plasticizer is lactic acid, a lactic acid oligomer or 

^" ISnnr;?^^ T T °* f *° ^ ^ degradable high polymer network wherein the foaming 
agent is azodicarboxylic acid amide. \ ^ 

"'^'""^ ' *° ^ P''P^""9 ^ degradable high polymer network wherein the temperature 
tor conducting the melt-foaming extrusion is in the range of from 1 00 to 270»C. 

m«»ri'^!'' °' ^ *° ^ P'*P^""9 ^ ^^Sradable high polymer network wherein cooling of the 

molten foam is earned out by using a cooling gas in an amount of from 1 to 1 5m3 per square meter of the network. 

11. A degradable high polymer network, having a mesh structure comprising fibrous branches of polylactic acid or a 
lactic acid-hydroxycarboxylic acid copolymer as obtainable by the process of any one of claimri to 1 0. 

Patentansprfiche 

1. Verfahren zur Herstellung eines abbaubaren Hochpolymemetzwerks. umfassend die Zugabe von 0 2 bis 10 Ge- 
wichtsteHen eines Schaumbildners 2U 100 Gewichtsteilen einer Harzzusammensetzung auf Polymilchsaurebasis 

bis "^"Z '^ ""Z'l '''^"^ ^'"^^ Milchsaure-HydroxycarbonsauVcopoUt und ^^^^^ 
tos 20 Gew-% eines Weichmachers umfaBt. die DurchfOhrung von Schmelzschaumungsextrusion des resultie- 

sru^uTg™^^^^^ 

^M^iX^ir^^^^^^^^^^^ Poh.milchs.ure im wesentlichen aus einer L-Mi.chsiureeinheit Oder einer 
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3. Verfahren nach Anspruch 1 . worin die Polymilchsaure von 85 bis weniger als 100 Mol-% einer L-Milchsaureeinheit 
und weniger als 15 Mol-% einer D-Milchsaureeinheit umfaBt. 

4. Verfahren nach Anspruch 1 , worin die Polymilchsaure von 85 bis weniger als 100 Mol-% einer D-Milchsaureeinheit 
und weniger als 15 Mol-% einer L-Milchsaureeinheit umfa(3t. 

5 verfahren nach Anspruch 1 . worin das Milchsaure-Hydroxycarbonsaure-Copolymer von 85 bis weniger als 100 
' Mol-% einer L-Milchsaureeinheit und weniger als 15 Mol-% einer Glykolsaureeinheit umfaBt. 

6 verfahren nach Anspruch 1 . worin das Milchsaure-Hydroxycarbonsaure-Copolymer von 85 bis weniger als 100 
Mol-% einer D-Milchsaureeinheit und weniger als 15 Mol-% einer Gtykolsaureeinherl umfaBt. 

7. Verfahren nach einem der AnsprOche 1 bis 6, worin der Weichmacher Milchsaure, ein Milchsaure-Oligomer oder 
Lactid ist. 

a Verfahren nach einem der AnsprOche 1 bis 7 zur Herstellung eines abbaubaren hk«hpolymemetzwerks, worin der 
SchaumbiWner Azodtearbonsaureamid ist. 

9. Verfahren nach einem der AnsprOche 1 bis 8 zur Herstellung eines abbaubaren Ho^POlymernJ^^^^ worin die 
Temperatur zur DurchfOhrung der SchmelzschaUmungsextruston im Bereich von 100 bis 270»C liegt. 

10. verfahren nach einem der AnsprOche 1 bis 9 zur Herstellung eines abbaubaren Hochpolymemetzwerks worin 
das KOhlen des geschmolzenen Schaums unter Verwendung eines Kuhlgases in einer Menge von 1 bis 15 m^ 
pro Quadratmeter des Netzwerks erfolgt. 

11. Abbaubares Hochpolymemetzwerk mit einer Gitterstruktur. die Faser-Verzweigungen aus 

einem Milchsaure-Hydroxycarbonsaure-Copolymer umfaBt. erhaltlich nach dem Verfahren nach einem der An- 
sprOche 1 bis 10. 



Revendleations 

1 Proc6d6 pour pr6parer un r6seau de haut polym6re d6gradable comprenant I'ajout de 0 2 a 10 parties en poids 
d^^agent de moussage ^ 100 parties en poids d'une composition de r6sine k base d'acide polylactique compre- 
It de 80 ^ 100% en poids d'acide polylactique ou d'un copolym^re d'ackle lactique-ackle ^^droxycart,o,^Rue 
et de 0 a 20% en poids d'un plastifiant. la conduite de I'extrusion de moussage-fondu du m6lange resultant, et 
rouverture des cellules g6n6r6es dans la mousse par 6tirage de la mousse fondue. d6livr6e avec un ref radisse- 
ment simultan6. 

2. Proc6d6 selon la revendicatlon 1 dans lequel I'acide polylactk,ue consiste essentiellement dune unit6 d'acide L- 
lactique ou d'une unit6 d'acide D-lactique. 

3 Proc6d6 selon la revendicatlon 1 dans lequel I'acide polylactique comprend de 85 k moins de 100% en moles 
d'une unit6 d'acide L-lactique et moins de 15% en moles d'une unit6 d'acide D-lactique. 

4 Procede selon la revendicatlon 1 dans lequel I'acide polylactique comprend de 85 k moins de 100% en moles 
d'une unite d'acide D-lactique et moins de 15% en moles d'une unite d'acide L-lactique. 

5. Proc6d6 selon la revendicatlon 1 dans lequel le copolymSre acide lactique-acide hydroxycarboxylique c^^^^^^^^ 
de 85 k moins de 100% en moles d'une unitd d'acide L-lactique et moins de 15% en moles d'une unit6 acide 
glycolique. 

6. Proc6d6 seton revendicatlon 1 dans lequel le copolymers acide ^^^^^^^'^'ji'^^y'^^^''^'^^^^ 

de 85 k moins de 100% en moles d'une unit6 d'acide D-lactique et moins de 15% en moles dune unite acide 

glycolique. 

7. Proc6d6 sekjn I'une quelconque des revendleations 1 k 6 dans lequel le plastifiant est I'acWe lactique. un oligomfere 
d'acWe lactique ou un lactide. 
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8. Proc6de selon I'une quelconque des revendications 1 a 7 pour preparer un r^seau de haut polymfere d^gradable 
dans lequel I agent de nioussage est un amide d'acide azodicartjoxylique. 

9. Proc6dd selon I'une quelconque des revendications 1 S 8 pour preparer un r6seau de haut polymSre dSgradable 
dans lequel la temp6rature pour la condulte de I'extrusion de moussage-fondu est dans I'inlervalie de 100 S 270»C. 

10. Proc6d6 selon I'une quelconque des revendications 1 k 9 pour preparer un r6seau de haut copolym6re ddgradable 
dans lequel le refroidissement de la mousse fondue est mis en oeuvre en utilisant un gaz de refroidissement en 
une quantrte de 1 & 1 5 m^ par m6tre carr6 du reseau. 

11. Roseau de haut polym6re dSgradable. ayant une structure § mailles comprenani des ramifications fibreuses d-aci- 
de polylactique ou d'un copolymdre acide lactique-acide hydroxycarboxylique tel qu'on peut I'obtenir par le proc^dd 
selon I une quelconque des revendications 1^10. 
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